Desipramine activated Bcl-2 expression and inhibited lipopolysaccharide-induced apoptosis in hippocampus-derived adult neural stem cells.
Desipramine (DP) is a tricyclic antidepressant used for treating depression and numerous other psychiatric disorders. Recent studies have shown that DP can promote neurogenesis and improve the survival rate of hippocampal neurons. However, whether DP induces neuroprotection or promotes the differentiation of neural stem cells (NSCs) needs to be elucidated. In this study, we cultured NSCs derived from the hippocampal tissues of adult rats as an in vitro model to evaluate the modulation effect of DP on NSCs. First, we demonstrated that the expression of Bcl-2 mRNA and nestin in 2 microM DP-treated NSCs were up-regulated and detected by real-time reverse transcriptase polymerase chain reaction (RT-PCR). The results of Western blotting and immunofluorescent study confirmed that Bcl-2 protein expression was significantly increased in Day 3 DP-treated NSCs. Using the Bcl-2 small interfering RNA (siRNA) method, our results further showed that DP protects the lipopolysaccharide (LPS)-induced apoptosis in NSCs, in part by activating the expression of Bcl-2. Furthermore, DP treatment significantly inhibited the induction of proinflammatory factor interleukin (IL)-1beta, IL-6, and tumor necrosis factor-alpha in the culture medium of LPS-treated NSCs mediated by Bcl-2 modulation. The results of high performance liquid chromatography coupled to electrochemical detection further confirmed that DP significantly increased the functional production of serotonin (26+/-3.5 microM, DP-treated 96 h) and noradrenaline (50+/-8.9 microM, DP-treated 96 h) in NSCs through activation of the MAPK/ERK pathway and partially mediated by Bcl-2. In conclusion, the present results indicate that DP can increase neuroprotection ability by inhibiting the LPS-induced inflammatory process in NSCs via the modulation of Bcl-2 expression, as confirmed by the siRNA method.